We estimate variations of the crustal thickness beneath the Nepal Himalayas based on tomographic 27 inversion of regional earthquake data. We have obtained a low-velocity anomaly in the upper part of 28 the model down to depths of 40 to 80 km and proposed that the lower limit of this anomaly 29 represents variations of the Moho depth. This statement was supported by results of synthetic 30 modeling. The obtained variations of crustal thickness match fairly well with the free-air gravity 31 anomalies: thinner crust patterns correspond to lower gravity values and vice versa. There is also 32 some correlation with magnetic field: higher magnetic values correspond to the major areas of 33 thicker crust. We propose that elevated magnetic values can be associated with more rigid segments 34 of the incoming Indian crust which cause more compression in the thrust zone and leads to stronger 35 crustal thickening. 36 37
Introduction

38
Collision processes are related to the convergence of continental blocks and lead to 92 We have combined the data of regional networks in northern India (run by India based on three criteria: (1) the residuals for the P-and S data after location of sources in the 1D 97 model should not exceed 2 s and 3 s, respectively; (2) the number of picks per event should not 98 be less than 8; (3) the distance from an event to the nearest recording station should not be more 99 than 250 km. In total, 10864 P-and 5293 S arrival times from 821 events in the study region both synthetic and observed data, we used three iterations, each of which included the steps of 126 source locations in the updated velocity models, matrix calculations and inversions.
Data analysis and tomography model
127
To avoid any predefinition for the Moho depth, we set the reference model without any 128 sharp interfaces and even without high gradient levels. We defined a constant Vp/Vs ratio equal 129 to 1.75 and set the P-velocity values at different depth levels: 5 km/s at -1 km, 6 km/s at 25 km, The horizontal resolution is examined with another synthetic test which is presented in 174 Figure S1 of Supplementary materials.
175
Note that the similar remnant residuals were obtained in the final synthetic model discussed 179 above.
180
The results of tomographic inversions for P-velocity are presented in five vertical 181 sections: one along and four sections across Himalayas. We present both relative deviations in The relative variations of the crustal thickness, however, appear to be correct. 
several reasons, it is not easy to quantify this correlation because the Indian plate is mostly 227 covered by thick sediments of the Gangetic alluvium, which hide major tectonic features.
228
To identify hidden crustal structures, the observations of potential fields might be useful.
229
In Figure 8B we show the free-air gravity anomalies for the Nepal Himalayas region extracted there is a strong negative anomaly, which is partly caused by isostatic compensation related to 234 the mountain growth, and it might also reflect thick sediments of the Gangetic alluvium brought example, areas of thinner crust indicated with "1", "3", "6" and "8" correspond to lower-gravity 243 anomaly patterns. On the contrary, thicker crust segments numbered with "2", "4", "5", "7" and 244 "9" are associated with higher values of gravity anomalies.
245
Here we also examine the magnetic anomalies extracted from the global compilation by 
Conclusions
273
In most tomographic studies, the main target is the smooth distribution of seismic 274 properties which is not sensitive to the geometry of first-order interfaces. In this study we made field and vice versa. This correlation is a good argument to prove the reliability of our findings.
285
The magnetic anomalies may provide important information on the mechanical properties of the 286 crust. We see that different segments of the Indian crust behave differently leading to various 287 collision rates. We expect that thicker crust in the frontal thrust zone can be associated with the 
